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1. Introduction

Flüssig Engineers has been engaged by Julfan Pty Ltd to undertake a site-specific Flood Hazard 
Report for the development at number 33 Dubs and Co Drive, Sorell in the Sorell Council
municipality. The purpose of this report is to determine the flood characteristics on the existing and 
post-development hazard scenarios for the 1% AEP plus climate change, for the purpose of 
development.

1.1 Development

The proposed development is a multi-unit development involving a two-storey building, raised 
driveway entrance and a protected storage level entrance. The proposed hardstand covers
approximately 1,200 m2 of the 986 m2 lot.  The site is currently vacant.  

1.2 Objectives and Scope 

This report is in response to a request for further information under C12.0 Flood Prone Areas Hazard 
Code under the Tasmanian Planning Scheme 2021 (TPS 2021). The objectives of this study are:

Provide an assessment of the site’s flood characteristics under the combined 1% AEP plus 
climate change (CC) scenario.

Provide comparison of flooding for post-development against acceptable solution and 
performance criteria.

Provide flood mitigation recommendations for a potential future development, where 
appropriate.

1.3 Limitations

This study is limited to the objectives of the engagement by the clients, the availability and reliability 
of data, and including the following:

The flood model is limited to a 1% AEP + CC worst case temporal design storm.

All parameters have been derived from best practice manuals and available relevant studies 
(if applicable) in the area.

All provided data by the client or government bodies for the purpose of this study is deemed
fit for purpose and has not been checked for accuracy.

The study is to determine the effects of the new development on flooding behaviour and
should not be used as a full flood study outside the specified area without further assessment.
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1.4 Relevant Planning Scheme Requirements

This report addresses the Tasmanian Planning Scheme code C12.5.1 and C12.6.1 of the Inundation
Prone Areas Code of which the objective is to ensure that risk from riverine, watercourse or inland 
flooding is appropriately managed and takes into account the use of the buildings.  Specific details 
of this code and how this report addresses these requirements is shown in Table 5 and Table 6. 

2. Model Build

2.1 Overview of Catchment

The contributing catchment for 33 Dubs and Co Drive, Sorell is approximately 8 ha stretching from 
the peak at Horizon Drive to the outlet at the development site with an average slope of 7.6%.  

The land use of the catchment is General Residential, with the specific site being listed as General 
Business.

Figure 1 below outlines the approximate contributing catchment for the site at 33 Dubs and Co 
Drive.

2.2 Hydrology

The following Table 1 states the adopted hydrological parameters for the RAFTS catchment, as per 
best practice guidelines. Sorell Council
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Catchment 
Area (ha)

Initial Loss 
Perv/imp (mm)

Continuing Loss 
Perv/imp (mm/hr)

Manning’s N 
pervious

Manning’s N 
impervious

Non-linearity 
factor

8 18/1 2.5/0.0 0.045 0.02 -0.285

Figure 2 shows the box and whisker output of the model run.  The model shows that the 1% AEP 10-
min storm temporal pattern 5 was the worst-case median storm. Therefore, this storm event was 
used within the hydraulic model.

As per ARR 2019 Guidelines, for an increase in rainfall due to climate change at 2100, it is 
recommended the use of RCP 8.5. However, ARR 2019 recommends that this figure be used in lieu 
of more local data being available. 

The base scenario of the Climate Futures Tasmania (2010) study was revised following the ARR 2019 
Australasia Climate Change study (undertaken by the University of Tasmania), resulting in the original 
increase in rainfall being reduced to 14.6% in cooler climates (Southern Tasmania). Table 2 shows the 
ARR 8.5 increased that has been adopted by Sorell Council and therefore used within the model.

Catchment CFT increase @ 
2100

ARR 8.5 increase 
@ 2100

Sorell 14.6% 16.3%
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This catchment has no stream gauge to calibrate the model against a real-world storm event. 
Similarly, there is little historical information available, and limited available past flood analysis 
undertaken to validate against the flows obtained in the model.

2.3 Hydraulics

The 2D surface model was taken from a combination of Greater Hobart LiDAR 2013 (Geoscience 
Australia) to create a 1m cell size DEM. For the purposes of this report, 1m cells are enough to 
capture accurate flow paths. The DEM with hill shading can be seen below (Figure 3).

Roughness values for this model were derived from the ARR 2019 Guidelines. The Manning’s values 
are listed in Table 3.

Land Use Roads
Open 

Channel
Rural Residential Parks Buildings

Piped 
Infrastructure

Manning’s n 0.018 0.035 0.04 0.045 0.05 0.3 0.013
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Wall structures were included as base linear structures (walls) within the 2D model. The wall was set 
at 1.8 m off the ground level as per the design.

Buildings were represented as mesh polygons with a high Manning’s n value within the model. 
Buildings with unknown floor levels were set with a minimum 300mm above ground.

Proposed structures, including floors and driveway, were set as shown on Architectural Drawing 
“Sorell Development_ Conceptual Plan”.

3. Model Results
The result of 1% AEP + CC were run through the pre-development and post-development model 
scenarios to compare the changes to flooding onsite and to surrounding properties. It can be seen 
from the pre-development model runs (Figure 4), that there is a small ingress of flood water on the 
eastern lot boundary with the early learning centre.  On this boundary there is a maximum depth of  
<0.084 m and velocity of <0.136 m/s in the pre-development scenario.

Figure 5 shows the effect that the inclusion of the proposed development has on the overland flood 
flow.  It can be seen that construction of the proposed building would have a negligible impact on 
the overland flood path, with the minimal flow from a 1% AEP storm event continuing in a westerly 
direction across the driveway/ carpark and discharging on the north-western boundary to Dubs and 
Co Drive.  This has little impact on the depth at the lot boundary, with the post-development model 
only increasing minimally by 0.01 m, and the velocity increasing to 0.173 m/s.  
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3.1 Displacement of Overland Flow on Third Party Property

Post-development flows in Figure 5 show that when compared against pre-development in Figure 4, 
there is only minimal increase in flood depths within the lot boundary, which is isolated to the carpark 
as the flood water follows the natural overland flow path to the western boundary of the lot.    

This very minor increase in depths is due to the increase in impervious area following development 
and is contained within the lot boundaries therefore showing that the development does not have 
any effect on third party property.    

3.1 Development Effects on Flooding

Below in Figure 6, is a hydrograph depicting the discharge at the southern property boundary for 
the overland flow originating from the development area. This graph was generated by the model 
for both the pre- and post-development models and is presented in graphical format to illustrate 
the changes in net discharge within the lot.

When comparing the pre- and post-development scenarios, we observe only minor alterations in 
discharge and velocity. The increase in impervious area resulting from the construction of the 
proposed dwelling leads to a slight rise in discharge, going from 0.021 m³/s to 0.023 m³/s, while 
velocity experiences a marginal decrease of 0.02 m/s from 0.22 m/s in the pre-development scenario.

Consequently, it's evident that the proposed dwelling does not elevate the risk level for surrounding 
properties, nor does it negatively impact public infrastructure.

3.2 New Habitable Building

To meet the performance criteria of the Building Regulations 2016 S.54, the construction of a new
habitable building is required to have a habitable floor level >300mm above the >1% AEP + CC flood 
level. The new development at 33 Dubs and Co Drive, Sorell must meet this regulation as shown in 
Table 4. (The floor level >1% AEP + CC flood level + 300mm does not apply for non-habitable areas). 
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33 Dubs and Co 
Drive, Sorell 

1% AEP +CC flood 
level (mAHD)

Minimum Floor Level 
required (mAHD)

Proposed ground 
floor level (mAHD)

Habitable floor
(ground floor) 14.45 14.75 15.00

A basement level is proposed in the design, which is to be utilised for storage, however, as this is not 
considered a habitable level, it is not required to meet the minimum floor level to comply with the 
Building Regulation S.54. As this basement level may be subject to inundation during a 1% AEP + 
CC event, to prevent damage, all structures should be subjected to a hydrostatic/hydrodynamic 
analysis to ensure suitability as advised by a suitably qualified structural engineer.  

It is also a requirement that future use of the basement level must be in accordance with Building 
Regulations S.54 ensuring that minimum habitable floor levels stated in Table 4 are met.  

4. Flood Hazard

Under existing conditions prior to development, the proposed location of the building is subject to 
be inundated to <0.084 m flood depth and <0.136 m/s velocity. This places the hazard rating as 
adopted by Australian Flood Resilience and Design Handbook as a maximum H1 – Generally safe for 
people, vehicles and buildings as shown in Appendix A – Hazard maps. The post-development 
scenario only sees the depth at the lot boundary increase by 0.023 m and the velocity decrease by 
0.02 m/s.  This has no effect on the hazard rating as the pre-development model is well within the 
lowest hazard band of H1.

As this study does not extend to the public access roads we cannot comment on the accessibility to 
the site, only within the site. Therefore, this report would advise that residents and visitors remain 
inside in the event of a flood unless instructed by emergency services.

A summary of the hazard ratings is shown in Figure 7.

Sorell Council
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4.1 Tolerable Risk

The lot at 33 Dubs and Co Drive Sorell, is susceptible to a shallow, somewhat slow-moving flood 
plain flow, with the majority of the immediate surrounding region classified low (H1) hazard rating 
in the 1 % AEP + climate change event.  

Even at minor velocity and depths during a storm event, erosion and debris movement nevertheless 
pose a threat. To ensure suitability, all structures should be subjected to a hydrostatic/hydrodynamic 
analysis. If the recommendations in this report are implemented, the proposed structure, which is 
intended to be a habitable possible class 4-9 structure with a 50-year asset life (BCA2019), can 
achieve a tolerable risk of flooding over its asset life.

5. TPS summary

C12.5.1 Uses within a flood prone hazard area 

Objectives:  That a habitable building can achieve and maintain a tolerable risk from flood

Performance Criteria

P1.1 P1.1
A change of use that, converts a non-habitable 
building to a habitable building, or a use 
involving a new habitable room within an existing 
building, within a flood-prone hazard area must 
have a tolerable risk, having regard to:

Response from flood report

(a) the location of the building; (a) Proposed dwelling lies inside a low hazard 
flood inundation area.  

(b) the advice in a flood hazard report; (b) Assuming recommendations of this report are 
implemented, no additional flood protection 
measures required for the life expectancy of 
the building.

(c) any advice from a state authority, 
regulated entity or a council;

(c) N/A

P1.2 P1.2

A flood hazard report also demonstrates that: Response from flood report

(a) any increase in the level of risk from flood 
does not require any specific hazard 
reduction or protection measures;

(a) No increase in level of risk from pre-
development scenario. 

(b) the use can achieve and maintain a 
tolerable risk from a 1% annual 
exceedance probability flood event for the 
intended life of the use without requiring 
any flood protection measures

(b) Maximum hazard rating at the proposed 
development is at H1.

Sorell Council
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C12.6.1 Building and works within a flood prone area

Objective:  (a) building and works within a flood-prone hazard area can achieve and maintain a 
tolerable risk from flood; and,
(b) buildings and works do not increase the risk from flood to adjacent land and public
infrastructure.

Performance Criteria

P1.1 P1.1

Buildings and works within a flood-prone hazard 
area must achieve and maintain a tolerable risk 
from a flood, having regard to:

Response from flood report

(a) the type, form, scale and intended 
duration of the development;

(a) Proposed dwelling.

(b) whether any increase in the level of risk 
from flood requires any specific hazard 
reduction or protection measures;

(b) No increase in risk following construction of 
the building requiring specific hazard 
reduction measures.

(c) any advice from a State authority, 
regulated entity or a council; and

(c) N/A

(d) the advice contained in a flood hazard 
report.

(d) Flood report and recommendations provided 
within.

Performance Criteria

P1.2 P1.2

A flood hazard report also demonstrates that the 
building and works:

Response from Flood Report

(a) do not cause or contribute to flood on the 
site, on adjacent land or public 
infrastructure; and

(a) Negligible changes to flow and velocity
following construction of proposed building.

(b) can achieve and maintain a tolerable risk 
from a 1% annual exceedance probability 
flood event for the intended life of the use 
without requiring any flood protection 
measures.

(b) Assuming recommendations of this report the 
proposed site and dwellings can achieve a 
tolerable risk to the 1% AEP storm event for 
the life expectancy of the building.
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6. Conclusion

The Flood Hazard Report for 33 Dubs and Co Drive, Sorell development site has reviewed the
potential development flood scenario.

The following conclusions were derived in this report:

1. A comparison of the post-development peak flows for the 1% AEP at 2100 were undertaken
against Code C12.5.1 and C12.6.1 of the Tasmanian Planning Scheme.

2. Building Regulations S.54 requires a floor level of no less than the levels outlined in Table 4.

3. Negligible changes in depth at the property boundary. Increase in depth within the lot to
0.003 – 0.01 m near the northern property boundary.

4. Peak discharge sees a 0.02 m3/s increase from pre- to post-development, riverine flood
scenarios.

5. Velocity shows a decrease between pre- and post-development, riverine flood scenarios.

6. Hazard from flooding within the lot remain at the majority category of H1 for both pre and
post development riverine and coastal hazard flood scenarios on neighbouring properties.

7. Recommendations
Flüssig Engineers therefore recommends the following engineering design be adopted for the
development and future use to ensure the works meets the Inundation Code:

1. The new building to have a minimum floor height as per Table 4 (Floor level =14.75mAHD).

2. Proposed structures, located in the inundation area, are to be designed to resist flood forces
including debris to a maximum depth of 100mm and maximum velocity of 0.3 m/s at a NE
flow direction.

3. Carpark must be graded 1% minimum towards the north-western boundary and away from
the building.

4. All future proposed structures within the flood extent not shown within this report will require
a separate design and report addressing their impacts.

Under the requirements of this Flood Hazard Report, the proposed development will meet current 
acceptable solutions and performance criteria under the Tasmanian Planning Scheme 2021.
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8. Limitations

Flüssig Engineers were engaged by Julfan Pty Ltd on behalf of the developer, for the purpose of a 
site-specific Flood Hazard Report for 33 Dubs and Co Drive, Sorell, in response to the Tasmanian
Planning Scheme 2021. This study is deemed suitable for purpose at the time of undertaking the 
study. If the conditions of the site should change, the report will need to be reviewed against all 
changes.

This report is to be used in full and may not be used in part to support any other objective other 
than what has been outlined within, unless specific written approval to do otherwise is granted by 
Flüssig Engineers.

Flüssig Engineers accepts no responsibility for the accuracy of third-party documents supplied for 
the purpose of this Flood Hazard Report.
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